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(57)Abstract 

PURPOSE: To avoid damage and breakage to or near a PN junction 
part when an insulating substrate, etc., is mounted by a method 
wherein the PN junction part and the nearby parts exposed to at 
least one end of the vertical end to the PN junction surface of a 
semiconductor layer of a semiconductor light emitting element are 
formed on the positions lower than the surrounding vertical ends. 
CONSTITUTION: A PN junction part and a rear part thereof are 
concavely formed on the positions lower than the surrounding 
surfaces. At this time, if the maximum diameters of the metallic 
particles, etc., contained in anisotropicat conductive region made 
bonding agents 9, 10 are assumed to be 5μm, the step difference 
between the PN junction parts and the surrounding faces 1 3 shall 
exceed at least 5μm. Accordingly, the PN junction and the 
surrounding parts 1 3 are to be made lower than the PN junction 
parts and the surrounding part 13 so that the pressure may be 
lightened thereby enabling the damage and breakage to or near the 
PN junction parts 1 3 to be avoided. 
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0 i/mWTlCsJ^LfCo 
. [ 0 0 7 9 ] 13 5 K:±e^ff*#*^0>»3eiISfc:i3 

10 0 8 0] HI 5 ( a ) Ji#*tt<05 5 #Xf4«fJJgg;f 

H. (b) ttJI^«tt»JIB»*»J*fflv^-CA**Bti: 
[0 0 8 1 ] @d»e>WP>*^J:3*c:^JR»JS5 tMS 

1 9 **jmwaEmmm*m smzmtt-rz 
t. mm 8i£z.ftt><D—Mtmti&tto mm 8 mm 
\az p Nm&imm-f 53$® tm&L £ tix v * 5 cot*^® 

10 0 8 2] L*»U 9 

[0 0 8 3] 13 6 tt;«BW0>JB 1 <Dmi&&l\£tSftZ>¥m 

[0 0 8 4] 06 (C^-f J; 9 IcI&fc&KXtt y — K7 U 
— -6.4f<o»*:©«aa55>2 0, 2 1 IC, 0Hx.tfW y — 
/lstiM<0 •>» h TG - 9 0 0 0 Rj ^coUg 

*w©»**«te»iiBSMitffl 9 0 zmm mm ■. m%nb 
mi 0 tim) -r-s, 

[0 0 8 5] |fe^S«XI4y- K7U- ASfcoS 

*CO«1ia5^2 0, 2 1ICt^LTP-NpiHiil 

I, 12 #Sflr:frlRjTSrt-5 4 5 1 * 

[0 0 8 6] S^IC, ^^3t^lW±®^b^fi 



(7) 

(^2 75^2 0kg/cm2 , H^^T*^ t fc*|B]*»e>Ap 

2#75M2 OOt - 3 0tJ>X-hZ>o 
[0 0 8 7] W»SrS»tTW^bUfcP • Npf 

fiin, l 2 tl&Ha&Kxtty— K7u-a§(o« 
{fccomi&si5# 2 o , 2 i komx-i*^ ratc^ofcfi-* 

Ojg«tt^lgl 4" *SitS5S^l!i-5©Ti»a«tlBiSf^9 

[0 0 8 8] rtucatLT, z<om<n%ift<DmJ?mw,tii 
4£jfCl 4" ra±as«ttLfc5;Lfctt»S£^*8<ttM&i 

[0 0 8 9] flLrro^ft), ttSMfSMofiRMd'* 
®tt$jftl 4" cd»7v£± "9 t/h$^i«S5»iSIKHii» 

m^mft&itmT i a p Km-erMRif^'DKB 13 Am 
mi±#»fri 4" jc«t5«ii««g{4eie>/j:v\ 

[00 9 0] _hl2**3H©ari ©§HJfe0iJtM4, 4 ffi-*-^ 

[0091] mp>ojg*ti4^-rLt(atfc-efc5^ 
en* < , H&ttx**<ommm#tmm8Lx.ti v - 

[0 0 9 2] j!)c(C. **WOteO*16«!ltwOl»TBIBSr 
[0 0 9 3] fSh HB5K*5i'^r**W«)J|5l©3afi«i:' 

§¥Li^tftf!f4«B&-t-5o 

[0 0 9 4] H7tt*«W©flb©*lfe«lt«t»)«*$*b 
40 fcs|«»«t*3le*?-©*HI0-e*>*). 13 8 (a) 1413 1 (C 
feltSB - B' «B»©WBH, (b) l4±ffiH, (c) 
»4j£EI3T-$>5„ 

[00 9 5] i©*lfi«^jfe{cRM Ufc*lfc«ilWt5 
,^14, P-NtiH 1' , 12' 5r^JS»M5, 6t 

^tt^co -e, o ttx 19' , 1 9 tt t xm&l 

Ltcztt. p Nt^Sfft^rofi^ 1 3 frffijft&ttlf 

[0 0 9 6] IP*,, **lfi«<0^fl:»Jt*^- 2 3 CO* 
ifttt, $1*111 - V0gft?frtt¥*#. II - viS5{t;-g-^^ 
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(8) 

^^affrlfc^ttSiC ^©^^J:0/i5PI(O [0 106] H 9 (e) <fc 5 WtgcOSa: 

^jg#JI 3 (C^|ii--5 2S^O^tT/ t C«a5 1 8 lcMz_tfm&*tf* 

[0 0 9 7] PN^®4»cW&pf$SiffiCD-£:® v-^flg ( f * 7 ^ y -^AS^^v^jlg : 4 0 75M 7 

±»c-0SJx.liA g ^Au^J;i9/£5^S?SI^5 ( 6i:, #Jx. 0B*SB. 7i/-/uy 3 jf7j'^lx^->fj§ : i 0 
{^V^^A^^M^^e>/ t C^«*ttCD5^W3Z.iiA 75^3 OttSi!, v-y #«*frf- : 075M5 0M;S|5, ^ 

u -^^^->^g, Ag - ^#*isffimm><itezmn ^mmm^-. usisit^ioi^) ^<o^m 

9' , 19* #ms#c«@£*i<tp««s m<ommmn2 2^m^-r^> 0 w 

11' tN*<lSl2' a*»riJ3*fCV*5„ *ttte<&5 2 2©fc:fij*li, &Jg»M5*ffi±lC®{fc;5£j£Lfci»« 

5*tXKMtfJJgS*#Jl 9' , 1 9' rogf lillgtco io tt<0 5 5#Xtt#fliSfi|HRll 9©*jB±JcaaxffiS/j;vN 
mifi^lLt, />*< it 2 0 ,xm£U:, S£ i 5 lC«gIJ 1 8 Jh-CJfc 5 ThM 2 0 p nKOfci* <fc 5 

L<f±3 0BI1 0 0/im©IB]{CRi£ 3*1/0 Icf 5. «filU£4to« 2 2 SM&WRli. 

[0 0 9 8] P Nj*#«fcfttF*0>iE* 1 3 it. Z<Dm® ftUiV^pt, «l tHSKtlttttK 2 2 «Dtt« 4: 1 0 po 

eO®«fc 9 t>{£vM£B«-#5<fc SKBQtKt-TBfiKiStlTfc ise ( 1 P oise= 1 0-lN-s/ m 2) fiiTMJf* *.S £a\ & 

mm (t^7xy-^Alx*dfi/tli : 4 075S7 0 [0107] 2 2 tt, &4fi • JKAttKBf£o 

7*/-*/#?y^fix#*j^|(«: 10 75 ffifc&tt £fM±4feK 2 2 colli; ,£ 9 g 

*^«tflg : 1 5 £ftaM3ft<a&&-fe«) m.. i*L<ttlO.0t-4M8 fl^R]) ICTSSSB 1 8 

[0099] ft N ^js^j-^ia^i^^v/^jji^!©^ [0108] mw.tmm.2 2 oa-ftii, stsc 1 8 

mtf&VtfMVkVo'g&MfiZ L TV ■> 4 # , S i 0 2 ' J ? > Al20 t?fc«K »l^*ft 2 2©8Hb»£ifl*i*< fcSKoixT 

[oioo] &tc x *3swwte<o^ifi«fcj3it5*i»flE -ror% mm^M2 2<nmm.i& i^nmrnx^ * 

[oioi] m9 ( a ) tjs (d it^mmm^m^'it <Dm&izi&cxmmzmj£z.'bAmwx' 

^m^^^m^m^-r^mmx&^o £>s 0 ^mmx^mm 8<omzte. 100 

[0102] ft, 119 (a) RXf (b) «o6(rtt«tf2 2 ©SMfcfigH: 1 2 OtWTl: 

KD-mmmKio^^xmm^tzmA (a) M.(b) tpj 30 ±nbz%&£\,\ 

EIST*S<BT?H* KB*©** LTIIlWl±«ft"f [0109] *HJfe«flJ-Ctt^^^=3r v-ttfflg^^MW 

3» »"CJft»tt<Mt2 2Sr^LTV>5iS, SiC^A^O 

[0 10 3] mail 8 f <©*e©fl:36*ya«» !7^^- 3 *©*tt»mfcJ:0#j*L-c<t>J:v\ :©f^ii, ^ 

ifcIB<o*N*ftt83feSrf-2 3' f4, B9 (c) tc^f J: 5 », *'<«x * y v^li^ ifv=i~7V v^o^feSr 
lcPMro**ft:S3{M<D^JR*M5^ffi±t?P)«®J; 

(JM^K'h^&EflwfiSBrtJc, ^J^tiV [o l 10] i9 (f) £ 5 {cpMco^m 

AS. Ag - s#*->Wffi«a»fe&£i*«ttttffi8£lffi 1 5 *tXI*«tflBSf*Si 1 9 -twfflWis 2 50<< 

9*sj&*$ix5. £<OB*«i*«tf-©3 5**Xtt»ffi«* nlofeSitfJttfty h'^-/<-^ (#f : # 8 0 o 

8J1 9<oM)?ii. fei fJSK-rs t^xs-co^tt^s 40 »I# 20 00SS) tl^tflffti. 
jE<40» igri-ff < -T-5 iSMfc<0RMci£tfj«aME!os*± [0 1 1 1] M«c x 0 9 (g) i^-TJ: 5 Ic^jc^-^ 

-T5(OT\ 0iJx.l£2 0M1 5 0 »m<Dmic®fc£ti ffiw^«^3t^2 3' ratIMEIC«ltt«5 5tt 

S° XttttJMSMHSl 9' . 19'S:i*t5c 

[0104] ±E«iifiT?tt, mm,&<D*>ottxteffim& [0112] *l-ces9 (h) tc^-r i 5 ^j^l«i 

#s<ji 9tt**r*aii2©*iBi-c*>o. ^{c-tL^sfkL 1 ot- 4 7bmat(m&wti sot - 175s 2 ^fiw* 

x&mmi&5mm±izfflkfemi-Zi&mj!)SibZ a <n®uttk{*xmki^ mm&. 1 1> 2 0 nmet 

[0 1 0 5] 6£oT, <Sfc(C|ll9 (d) lC7jk-f£?izmig. ±, a*L<«3 075M1 0 0 ^ mOffld&S <£ 5 IC P 

©a<b*# (Bfft*fl=w: % j»mi4co5 5WXJ±«jj§«* • NPi®<Dmi&ji 1 1' , 12' sr^-rs. Mtt*e> 

14, 1 5ot- i75M2B#rflt L<iitis*#-c*>5) so a, mmm&xi* y - ^A^©i»©iggii <n> 
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i&aas&aniMvr* mic 1 o o /imgu:©*^, & 

lE^iiJi^ff^ 2 0 //roi^ifcixtfftfxSri^ 3 0 nm£l 
SifSKft^. 

{01 13] S^lc, EI 9 ( i ) (c^-T «t o \£Wx.t£tf 

-f+*yhvu-K**ffiv»T. leattifcK 2 2 as** 

(41 : *^J5 0 75M8 0 p) CD+^rlC^oT ^m/v- 

t p NS^^iiijt a«as_bicjgfia $ titzmm^n 2 
rtf&ztitzmm&wg 2 2 <nmm&'j>?£ < 1 1 5 * 

±fcfc*J:5fc:*HH«»±. i»18 <«:*$J5075£8 
0 a* m) «fc 9 t>4>ft < 1 1 1 0 u m£l±SS b < tt**J 2 0 

[ 0 1 1 4 ] HI 1 0 ( a ) M ( c ) tt**W«)fl&©* 
[0115] 010 (a) temm&WLXt* V - K7 u— 

[0 116] ST. ^iatfr***^ 2 3 ©«t«S*©JS 

-Af©ift©mM 2 0, 21 <Dm^mktm%m 
2 4 zmm-tz, 

[0 117] ftic, !6$ISiXliy-K7i'-^©S 

^C0«^Si5^ 2 0 , 2 1±|C, fetf^yv 5 '>A^ 

tt«fj»»#« 1 9 z^ibmm Ltz&, *mt*ftftm* 2 

3 (DP • Npf«SSl 1' , 12' *#*iaaa«x«: 

y - K7 ^-A^OTSflcro^sgp^ 20, 21 ±\cw>m 

3. flMfc*fl=tt, j©«tto^5*tXii»fflgg?*^Ji 9<o 

HOt- 4 8 8^^121 5 0t - 175M2^ra 

[0118] *mmmx'it. ¥nmt%im*2 3mmm 
opN^sus^o^fii 3tt, &m&&>n2 21c 

<DZotfxt±mmmm i9©@!) £ 5 p 
z)5gffi-r^5!gffi-cw^i& > a#*6< ft 

[0119] 010 (b) temmm&xte y - u- 



(9) 

«r*U-CV^S. S*Wft^*-& • *{<M?fi-hfS0 1 0 
(a) fclUC-CfeSo 

[0 12 0] ¥ttfflE«%X?-2 3<753fl[«g#(D^ 

- A^o5s^<7>mnsfi5^ 20, 21 (nffl\c&m&mmffl 

2 4Sr^LT*3#, ^»**3t* : 3 t 2 3WP • NPn« 
SJill' . 12' Sr#*|6|»S«Xtty — K7U— A 

^<osftc(7>m@sc^2 0, 2 1 

10 [0 12 1]*K, 2 3 

!J-K7l/-Af©I#©tSM2 0, 2l£Sr*» 

zottxteffimtgmm 1 9 coamtc: «t 9 Aft<&^n% 

^T*ffll/^fct,WT-tt, #J;ih?l l Ot- 4 8 NflHiS; 
^Iil5 0t:- 21*1111 tL<tt«a*frt?*>S. 

[01 2 2] ^mmmx'te. p • npjwdi 1 1' . 1 

2' 5*fXtt»J!BJ**JW 1 9 ill 

20 C»^ro#*tt©5pWXtt»flgS!#^Jl 9' , 19" 

1 9 bP - NffiWmmi l' , 12' irroftli^tt, 

aicifii±"fa. 

[oi23] aio < c ) temnmn&mmmmi&m 

[0124] 010 tc^-r i ^ (iis^ssxtt y - K7 
u— A^wa^<7?m«gp^2 o, 21 fcwx.ti^'f y— 

30 MiMCO (^r — -7* y V TG - 9 0 00RJ ^-t©S 
IIO^i) f5. 

[0125] ifctc, *6#S«XJiy - u-^^oS 
frro*®SB^2 0, 2 1(C*fLT, P-NPilSil 

i' , 12' issiaarifii-cart-si'pjciit^fltis**^ 

2 3 SrMtS. 

[0 12 6] ^ft:***^ 2 3 0±ffid»6W 

40 S m 2 753g 2 0 kg/cn>2 , 0tp^fnt?^ Lfc*(6j*>P> 

SlcJ; "9Sft-5/4 s *lliS0<J-efflV^ctcDT-(i. 15 0t 

- 2^75^2 OOt - 3 0#T**)5„ 

[0127] - co^m, ^raS:S»tr®^Lfcp • NiM 
Mil' , 12' t»IWtKXtty-K7U-A«)t 
»SftWH:ffiti5^2 0,2 1 b(OfflX-teffliZ.&-£^tz® 

so [0 12 8] wtL(CjlfrL-C, *<OftlWSi5^<30S^ffltt 



?# US ¥7-283439 ' 



[oi29i {aLrtD^tcfc^rt, &mm&m<Dffi 

fo^ft^i 3fiPN^a5s.v-eoifi^i 3im^t4 
PNm^-7!>mm-r^m^±mmm^mi 4" twrn 
[ o 1 3 o j *mmmx'te. mxmmtfiffiBnmmm 9 * 

m zhx\,^tzmm'&mmM\ttm<<ztjiZ> 0 
[oi3i] ±m^mm<om<r>mmmx^ 4 m-r^x 

(nnvrr^x \c&m&v>>m i ittt, z ti±mm\c « o r v > 

m&ftm£titzmmct£-ox^tii-££\,\ m&cop 
ii&&&Rxf*(Dfcmmmmf&zfox\<^z>m-&X' 

mmc&mi-zm\c^ thmrnxfaictttfi-tz i. 
ffi<7>wc&m&®m*ftm z titzM^ & o x v » n «t ± 

[0 13 2] HtC, rtb<b<^?Fm(i€<TL>blwi^T-fe-5 

imm^nx-wm^mx-h z * t> «r , p N»-fr*«a 

[0 13 3] 

**9Ucfc;h,tf, 
(1) ¥**»**^<0^#:Ji©PNS5<&-»fcfifcfc 

[0134] tot, f^jH*s*»t*5^SttRt5*9' 

[0135] ( 2 ) ******* 0>i|MIMWiCD P 
P NSte-fflJXtf-t 0>ifi#ttlfiiW4ftfnc XJ&fS. $tlt^ 



(10) 

{c i s p Nfis^-offiiKK», &y.\*mam<D^&tm< tt 

5. 

[0 13 6] XttJ&WSMMffcJ: !J^$^fcSgEii, 
[0137] Wc*6IH4*HrH\ *i»fM8#** ©fflW 

[0 13 8] (SoT, Kfc 3 ftffitt 

[0139] o) ^mftmftm+v^mtemte. m 
-v«Mk#***flc, ii - vi&fb-S-i&^jgfr, sic^ 

[0 14 0] fct, ^^fWa^-t^ 
[0 14 1] (4) i|M*f**3te**<D2£*fl:Ji±{cjerit 

< *5. 

[0142] S(cm@g<Oflgjf:£r 1 5 0 jxmWTt-ffllX. 

[0 14 3] 3Ui, ail¥lc:^nc< i:fc2 O/zmWi^P 
TPfi^r^itSr tic J; 

[0144] eso-c, xs^ffiiwbstLsco-eatstt, 

[0145] *v^ttiMiflEi83fe*-f©««jitt, mmm 
iRjLi-zy — b'7i'—&®<DmmzttLxm\g.%ftict£z 

«^ 5 M-xttwiB»«jHsKv vz&ijmm&mmmmmx' 
so [0146] xic^frafcsirf 
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[0147] xtt*i»flcas3te*?-0>«iiJijj*, 

[0 14 8] X, Jt&«tttt*tffi&**iJ»U ^S#3§3fc 
[0 14 9] &oT, /hS-eft©fiJffl»*asft<ii5flMK 

[0150] ( 5 ) ^m^%^<r>nm^fm\i, 5 0 

|oi5i]ttot, 7'7?>'* J $»»*7 f -r*:?W# 
ilSKStrotttifctfU MKjiJS, WHtti-C, {£«&tf>ig 20 

[0152] ( 6 ) **»«tt»|g»#«l«p^*ix5 

PNSteiEfcSitfc 

#5 4 5WRtl-3iiT^3©1\ i: IMS 

ii//«**i»*tt»JB»#3Was, PN»£-«&fct/*:©ifi 

[0 15 3] fifoT, JEfcSSftaitt©*******?-* 
[0 15 4] (7) *#^^^<75Mit*-ffitC*5^T 

Bf±K»ffli-* P N»^«At/-t©iS#<B?e:lfc«:l«*fc 
MX, TBdE-ra Hie, **0j£tfcftj*b'« 40 

[0 15 5] ^l/M4^^*:^3t*^ : •COlaig*•fe(Ci3V^T 

at, ¥m#mnmiznmmt:j*itor&TMb. *m 

[0 15 6] «oT, »!JSXe^*JJt5f^||H±iJl6]± so 



[BBQffiUL&Rn] 

[12 2] (a) (4, Hll:J3tt5A-A' SS^T*W»f® 
0, (b) I4±IH, (c) ttjSBB. 
[0 3] (b) 14, A>&i*ttttttrjgg«*a!l<z) 

[04], (a) (f) 14, *3B9I«r»BUiJBl© 

[0 5] (a) XT/ (b) {4, XS*t»**«tt»JB 

mm®. 

[06] #*8fc»fflLfc«r©IS;tt0dlCj;S¥3MM5 

[07] *&w&ffimL-tztti<DmMmic£z>¥mit¥£]t 

[08] (a) 14, H7{C*SltSB - B' gl5^T*0»fB 
0, .(b) I4XB0, (c) I4JSB0O 
[0 9] (a) (i) 14, *mm*T&m LfcffccQH 

[010] (a) (c)-tt/ : **W*afflUfcflfc© 

[011] tt*fl£J:S^^£*?0«HKH. 
[012] (a) f4, 0 1 1 (C*J(4-5C - C &-&X*(D 

mmm. (b) i4_tB0, (<o f4j&B0„ 
[013] &xm\c&z*m&&%m : f-<r>mi3im*7F 

[014] (a) XtZ (b) J4, &jkMiz£Z>°f-y?1& 

[015] te©«*«!HcJ:5^i»ft:3B3fe*^-W»«H. 
[016] (a) J4, 01 5{C*3Jt5D - D' SB^T'O 
»rB0, (b) I4JLB0, (c) J4HEB0, 
[017] (a). At/ (b) 14, «!0>«*fllU:J:.5¥i* 

[#^-rotftBJ] 

I, 23 #S)|«:3B**^- 

2, 3 (Nmx(tpm<D) *m&m - 

4 P NSo'ffi 
5, 6 &JS»J5I 

7, 8 &mm 

9, 9' , 9*, 10 &*>mn«mm&mm 

II, 11', 12, 12' (N3Z.I4P) 

13 p Nfis*»ar/-t<oiS« 
14, 14', 14" mmi±mn 

1 8 ftffi 

19. 19', 19" «ltt©55Wl«8f»J 

20, 2 1 |&IW4*KXf4y — K7l/-Af©iftO 
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